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(57) Abstract 

A radio device includes an 
antenna (104), a transmitting circuit 

(102) and a receiving circuit (105) both 
sharing the antenna. During calibration, 
the output of the transmitting circuit is 
cotmected to the input of the receiving 
circuit to determine the amount of 
rotation of phase and/or amplitude 
variation of a signal passing through the 
transmitting and receiving circuits. A 
reference signal is fed to the input of the 
receiving circuit to determine the amount 
of rotation of phase and/or amplitude 
variation of the signal passing through 
the receiving circuit. By subtraction 
about the information, the amount of 
rotation of phase and/or amplitude 
variation of a signal passing through the 
transmitting circuit is determined, and 
from the information, the correction 
value for correcting the difference of the 
amount of rotation of phase and/or 
amplitude variation between the 
transmitting and receiving circuits is 
determined, thereby correcting the 
difference of the amount of rotation of 

phase and/or amplitude variation between the transmitting and receiving circuits. 
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102. . .TRANSMISSION RF CIRCUIT X 
105. . .RECEPTION RF CIRCUIT X 
107. . .REFERENCE SIGNAL GENERATOR TX sg(t) 
lOOT. . .SIGNAL TRANSMITTER TX_lb(t) 
IGOR. ..SIGNAL RECEIVER 
lOOM. . .MEMORY 
100. . .PROCESSOR 
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1211 6tt. -(DXo^ir^'-f'r4'fTu4mBmim(DmiWM^m^M:i^^ 

(Duu^mm 6 (Dmm^m <mm^w,2 mmw^ 7 1 Lxmt^-to 
3 ^x\ ^—fA(D^^^xh § mmtm 4tr ^-fy- ^ -^r 
}i(Dfi\xm:Mt%(^'&^\tmif:itit\.^ m^^) . m^7p^x\ 
10 ^(D::^—fB(Di^mxh^m^m^^8 tmrnmrnme t(Dmxmmt^(D^^ 

fz-^fzt^-^A(Dm'^mm4(Dmmt^(Dmmit^—fB(Dm 
^mmm8(DmmB^(Dm&wttmL\^^t^. ^—fB<Dim\^x^xi-±. ^ 
-^B(Dm^mmm8t^h(DmmB-^tm^sp^x^m^j:=fp^iB-^t tj:^. ^~ 

LXL'to^t\^fj:?)o 

20 -^A(ommi)m\fhici^:Lt\z.fi:^. 

hm^-r^fM^. 9^^M^^t7:^oTv^-5o 1117H. ryy'T^yT 

t-f^ zJ-^-fA^^h<Dit^^A (t) . ^—fB-^^h(DiB-^^B it) t-t^ 
25 mi 6(D7U4 7>v-'r2^m}^'f'^Ml(OTy'ri-# lX(D^itiB^x 1 

(t) d^^(D^oi^^t)^ri^ : 

xl (t) = alXA (t) +blXB (t) 

ai, h nt. w^-r^xo\^VT/i^^4 j^^xmtir^m^xh^o 

7^{z^ m2(DTyTi-^2X(D^iait^x 2 (t) ii, j; 5 (::^t>$ix 
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x2 (t) =a2XA (t) +b2XB (t) 

ns(DTyTi-^3X^(D^mt^x 3 (t) d:^(DXo\^mt)^ti 

5 S : 

x3 (t) ==a3XA (t) +b3XB (t) 

n§ : 

10 xn (t) =anXA (t) +bnXB (t) 

an, h n-^mmi^VT/i'^^ j>.xmti-^^Mvh^o 



^fc. ±iBco#i:bi, b2, b3, bntmmi^. ^--^B-^^hom^ 

m^icxtt. ryri-^i, #2, #3, ^n(D^n^'rix(D^it^m\^M 

20 T7^^^i>>-c^{t:1-^o 

^n^'tK^T^'T^-t-T'^ft^nfcit-i-x 1 (t), x2 (t), x3 (t), 
X n ( t) it, ^Jt-r^^^ y^l O-l, 10-2, 10-3, 1 0 

o:^ h-<^ h/l-^iJWl l(^4;it)tl5iit)(^. *j-J^:l-5^^:^l 2-1, 1 

25 2 - 2, 1 2 - 3, \ 2-n(D—:^Xti\^^fl^M^htl^o 

ry'T'rX(D^\t\t^-\Z.n-t^W.^v^ I , w2, w3, wn;5S^[]^)P$iX^o 



1iJ^-t§Tyx-:^# 1, #2, #3, -, ^nCD^n'^tKD 
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\^fz.t-^X. T^^-:h# 1 T-cD^jfft-^-x 1 (t) fi. mW^l 
wlX (alA (t) +blB (t) ) tfl'O. T^X-:^# 2T?cDS:{f jf^x 2 
( t ) i'^ . 12-2 ^ST. w2x (a2A (t) + b2B (t) ) ^/^^ 

•9. T^x^# 3T*(D^{t{t-^x 3 (t) ^^^1 2-3^MT. w3X 
5 (a 3A (t) +b 3B (t) ) <^7^^19. $ ^{;iT>^7^-:^# n (D^jfif-^x n 

(t) tt. ^^tsl 2-nlrMT. wnX (anA (t) +bnB (t) ) bfl 

:Ltlh(D^%^l 2-1, 12-2, 12-3, I 2 - nCDmt^^-t. M% 

10 wl (alA (t) +blB (t) ) +w2 (a2A (t) +b2B (t)) 

+ w3 (a3A (t) +b3B (t) ) +--- + wn (anA (t) + bnB 

(t) ) 

rn^m-i-A (t) \z.m-t ^m.t\t^B (t) \z.mir^mt\^'7^n^t'^X(DX, 

15 (w 1 a 1 +w 2 a 2 + w 3 a 3 +--- + wn a n) A (t) + (w 1 b 1 +w 

2 b 2 +w 3 b 3 +-" + wn b n) B (t) 

20 §131 ^Mmm-r^%^—fA^^h(Dit-^A (t) (D^^^H^i-r^tM^^ 

^Mal, a 2, a 3, an, bl, b2, b3, bn^^^i^/cft. 
it^A (t) (D^M^>±i^tLXl. m^-B (t) (D^M^^^^i^tLXOt^j:^ 
fi<?^w 1 , w2, w3, wn^fi-^i"6o 

-tt^i^-h. ^=^^ lit. rti(DmiL-d::l^U^^M< 

25 it^A (t) (Di^.m^ls ffl-^B (t) (D^M^^^O tf^6M^w 1 , w 
2, w3, -, wn^yT/Vi5^^ A-C-^tii-rS : 
wl a l+w2a 2+w3a 3H l-wnan=l 

wl b l+w2b 2+w3b 3H hwnbn = 0 
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131 7^:l^^v^T. ^f|5/j^ib(7)A;^if^s„ (t) (l, t^^^^t^ :7'T i/ 
'i'MIIS±i&^i^ti^-r^ilimfUT};iA'9. 5-1, 15-2, 15 

20 -3, 1 5-ncD-;^A;^}c-^;tp5tL^o m^(7)^^:^(Dte;^A;':{^f±^ 

fi^wl, w2, w3, wn;^Sn ^tlTM^ti'So 

^fih(Dm%^\^^^xm^m^nf^Xf}{t%\-t. Mi^^i-^^^ y^^l 0- 
1, 10-2, 10-3, 1 0-n^jYLX. MJt^-t^ryv-i-^l, ^2, 

25 #3, ^nlzmbtl. mi G(Dmi^3\^K^it^tl^. 

^:ix\ ^imtmzTu-fTy^i-2^m^xmt^ri^it^iat. ^mt 
^tmm\z^—fA^^-^y h tir^m^Hn^'^^tix\^^^ti}^s mit^ntc 

mfgil4tlj; ^)§:jf ^ix^So lill9{i. Z.(D^b-fl=^—f AtT ^'-ff A^'T V 
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HSitfe^ 1 {-*3V^Tfi^w 1 , w2, w3, w n ;?)Sic^i::^ttl $ tl> ^{f^ 

^10-1, 10-2, 10-3, I o-n^^■a^\tmR(Dn^^'^'t^^ 

^1112-1, 12-2, 12-3, \ 2-n(DTi\(D^mts y'^l 0 

15 -1, 10-2, 10-3, 1 0-nio^nmtmT(Dnj^^-f^^%^l 
5-1, 15-2, 15-3, I ^-n(DTii(D^W.t\-t. 

[1]1 7(Cfi^LXV^/^V^;^\ aSfl. ^^:y^l 0-1, 10-2, 1 
0-3, \ 0-ntmt%lK(D^Jt--t^mW-^t(Dfi\(DB.m^^tl^tl. 

mzmmum(Dm. mm^m^(DWi}ft^^z.x\.^o ^tKfi^^. fz.tx.\-i. 

S^f[H]fS(--a*tL6 LNA (Low Noise Amplifier ) . 3t{f [e]5&(^^* tlS H P 
A (High Power Amplifier) ^c^i|#tt(Dfif^Ms ^Sit^^b^^- J:oT. 'f4ffi[I]|5 
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^•f^^fy-fh. u-^y B ^ym^mmit■^^^in\B\^<^Atl\^mmir 
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-f-k^Lxmm^ti^mim^(Dmim\^^kmmLt>-^TyTi-idxu^itm 

^k^rLxmB^n^^mt^(D^imf^'\tkmm-r^mm^^tkmK.^o 

20 ^(oxii\z.mmt^^o\m^^Wikum\^x. mtm^^^-c^^mm^^mm 

u/^fcitmmmmM(Dmkm^'r^^MiEmkwm'r^^Tyy°tk'^/ux\^^^o 
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15 tmvh6o 
y^a yi^mvh^o 

milt. z(Dmm(Dmmmm2{cx^miEimn^m^^iryti-mvh^o 

lEi 9 ft. r. co^B^ (D^Mcoff^si 4{z.x 6miEimiW^^^^-ry tj-mvh^o 
Ell Oft. z(Dm^(DmM(Dmm4iz^^psnM^:^W:^^ir^'yymvh^. 
mi ift. zommommmmdiz^^mjEimw^m^^i-yti'-mvh 

^ 0 

25 Eii2tt. ^(Dm^(DmM(DmmQ\^^^MiEimiM-^mi:^-ry^-mxh 

mi 4ft. r(D|§P^cD^ifecDff$fi|8f^ j;^MiEjitf|-#^S^^-f-7n-|llTfc 
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1 0 0 it. i2^m?if^'^f+M^ 1 0 0 Tjo J:t/^iS^lfS]tttt^f^ 1 0 0 R^^^. 

ztihn^ti^'ti. mi 7 izTT^L fzT y y'r- ^y^Tu 4 mBi^Mm(DmiBU IT 

m 1 (Dmm^i^'imwu i o o Txmimi^mmn^rimm^ntz.T'i^^ 
misit^it. mi 7 (Dmx\tm^^^^tix\^^fzD/A=^>y<-^ i o li^cto 

32^{tRFlH]5& (x) 102 ixamM^^Xh^^t^^-t) ^^LXii^^W^^ 

mtm^ntz'^s TyT-r:^^ y^i o s^^trr^x-^i oAt^h'^if^fi 

0 

l(D^t}t^hm\BTL¥W\^l 0 2^^LXr>'ri-^^ y^^l 0 3©A;t/i^MS 
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t-c. TVy\ y^)^^. ^^f— ^i-^io-ttf^^nfc^lfRFH^g (x) 1 

z.(D^'y'^)v^mt%\t. Tv^-r^^mm'^^h Lxm^i-r^y^'^yf- 
1 0 0 (D^im\^m\mm ooRicx^x^^hn. ^(D^im\^mmn^ 

mk(DBm\^ii^^x. r^itmsgj <^v^9i^. tvt-^;^^ o 

10 3(Dlhtli^h^{tRFm^l 0 5 lr^t-CA/D=' 1 0 6(DAtl\^^^ 

^x(D^m^^^xf^z\^^-^ri6UShmm^'m^^'r^h(Dtir:ho 
mi 7\zm^MLxmmmLtiXo{c. §:im^i,^m^^'x^mBmmMU 

4) ritifSSgj CDj]Lffi@l5*^A 0_TXx. ti^r»4^AAMP_TX 
X. r^itmS&J (Dmrnm^^ A 6 _RX X . JgitiM^S]4^AAMP_RXx 

A e_TX X = A 0_RX X, (x-l~4) 

25 AAMP_TX X AAMP_RX x, (x = l~4) 
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0_HO S E I X = A 0_RX X - A 0_TX X, (x=l~4) 

«M*(^ffiIEjlS^AMP_HOS E I xt-r^t. 

AMP_HOSE I x = AAMP_RX X -=-AAMP_TX x, (x = 1~ 
10 4) 

e_HO S E I X + A 0_TX X = A 0_RX X, (x=l~4) 

15 m^. mitit^(Dm^'^^mA\^mLxnd^(DmiEmi^j:^ri6o 

AMP_HO S E I x X AAMP_TX x = A AMP_RX x , (x = 1 ~ 
4) 

Z(D^O T^^iitliUlsiCOMiElii 0 _H O S E I X . igit'S^iJ*(Z)ffi]EjllAM P 

_HosE I xit^vi±y^i 0 o\^(Dm}^-r^miEit^^f^m^i O OHCU; 

20 ^^f^^tl^o 

xumt^o 

\t^^t-LT'y^ iVMt\t^n.Y:)/ K^v^^-^ 1 0 i {L^^xT-rxi^'mmt^ 

25 i|^jtRF[H]^x^if^LTT>'T-i-:^-r -y^l 0 3(D-^(DA^{^^ 

Tyx-:^;^^ 5/^1 0 3 11. 3|^{tRF0S§x 1 0 2(Dtil^*:^c:fi^jt 
RFESgx 1 0 5c7)A^(7)V^-m;0^?r^X-6^(::T>-T-^l 0 4}::^^L (iE^(D 
5iS:ifB#) . J^^l;i|J^0a-t-S=¥-r y i/a ^-B#}Ctti^ftRFll]S§x 1 0 2 (75 
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VV-V\Z.Tl^7-ry^-( 0 S^ai^^-frT^jtRFHIS&x 1 0 ^X^\t^ 

0 7;6^bl§^LfcS^{f^^;^-f 0 8. 0 Ai6^UT>'r-r:^ 

^y^lO S^ifrLT^jfRFlHlSgx 1 0 dx^it-t^mf^Mmit^^ift- 

^-f^ ;v^-^y<y^^~-]<'\z^:^it^umWim^<^^^xmmir^o m3n. r 

r£D7^-7V^^/^^- KJ-4b^V^X{l. iiff RF0^x(Dai^/^)^T>'7"-t-;^'l' 

1 0 3^;^ h bf^iiilL-CS^f RFIE]lE§x(DA;^^-^^^i^'5o -^STO 
-^^ii^l 0 7 tr^x^l 0 4 ir(DMSI(^sattfetl/c:;^'Y y^l ositmt^fi 

20 




n6) o 



wo 00/60757 PCT/JPOO/01724 

mil 

RX,(t) = h,,S„(t) + n,(t) 
RX2(t) = h2,bSJt) + 112(0 

• • • 

RXN(t) = hN„S„(t) + nN(t) 

RXj (t) tt, im^(D7yTi-(D^im^^^^t (j=i, 2, 

N) 

S,H (t) {i. ^jfjf-^^^-t-o 

[iS:2] 

X(t) = H„S„(t) + N(t) 

X(t) = [RX,(t),RX2(t),..,RXN(t)]'' 

N(t) = K(t),n2(t),...,n^(t)r 

r [ • ] Ml [ • J ©isg^^LTv^So 

rr-e. 7"D-fe-;/iM 0 o{z^\,^x±7^(DAtiit-^^^ h/^-e^^tL soffit 
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wo 00/60757 PCT/JPOO/01724 

t^) ^ff^-r^o rr.TE [•] [•] (DB^rs^TO^^T^b. s* (t) fts 

5 [i[3] 

E[x(t)s,;(t)] = H„E[s jt)s,;(t)] + E[N(t)s,;(t)] -(i) 

E[SJt)S,;(t)] = l •••(ii) 

E[N(t)s,;(t)] =0 (s„,(t) t N(t)$l^^H-^^-ffifJ;^^v^v^^cfe) 

10 --(iii) 

(i) (ii) {iii)^X.^mt\t^(Om^-<^ hJVYLJt 
E[X(t)S„(t)] = H„ 

LB_ex<t. ^i|ii^l}j4LB_AMP X irfl. HI 4 b^^^cf J: 9 J^T 

CD J; 5 l-*fc^ixSo 

L B_AMP X == 1 h,,h ! 

LB_0 x=Ta n-' ( I m {h,„ } /Re {h,,b } ) 
:^m(Dm 5 (C^ Lfci^^^ X O^^lggT-il. iiif R F Ih]5& x (DA^;0S f ^ 

1 0 1 ■b>h(DW^{t^i)>7.y( y^iOS, r>y-ri 0 A^^Urvv-r:^^ y 

f-l 0 3^^rtTSff RFHS^x 1 0 scoA^i-^M^nrv^^o rogfpif-^ 
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[i(4] 

RXi(t) = hj„+ni(t) 

RX2(t) = h2,b+n2(t) 
• • • 

RXN(t) = h^,,+ 11^(0 

h,, »n.(t),(i = l,2,«-,N)/£(DT\ 

^Ib ~ [^llb » ^2ib ' ^Nlb 

Rlt^TfeD. ^(Df|-»ISmfiTn-fe-/lM 0 OO^^y 1 0 OMf^^^^flSo 
SG_AMP x= I RXx (t ) I 

SG_0x=Tan-' ( I m {RXx (t) } /Re {RXx (t) } ) 

t. vmmz.^^xnhXif^iimmm.^i^^xj'm.m^m 
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10 fztPLm-^y hu-^Ti-y^-fm(Dmmm^m'xmML. m^(DmtLx 

■7°nir2/f-l 0 0^(D/^ll 1 0 OM(::|5^LT*5<o 
A e_SGx = k n own, ( x = 1 ~ 4 ) ••• ( 1 ) 
AAMP_SGx = k n own, (x=l~4) ••• (2) 
[^)|R 2 1 =^i^—^y< y ^ K] 
15 mUMm^m^'^^ir-<X(DmU^\^-^\^^xm2>\z^si- ^HJ^-'f^'^y ^ 

LB_0 x = A 0_TXx + A 0_RXx--- (3) 
LB_AMP x = AAMP_TXx X AAMP_RXx--- (4) 

3 mi^ 2 =S2pff -t^ff K] 

25 msid^f J: sM-^^^iHiifs 1 0 1 t^hmmm^^^^^'^s ?I^L 

SG_0 x = A e__SGx + A 0_RXx--- (5) 
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SG_AMP x=AAMP_SGx X AAMP_RXx"- (6) 

(3) ~ (6) (DA^(D^m^^^^(^-^. Z.f\.h(D^t^h riiltmilj (D{t.^ 

Ae_TXx = LB_0x-A0_RXx = LB_0x- (SG_ex-A0 
10 _SGx) =LB_0 x + A0_SGx-SG_0 X--- (7) 

wm^. ritjt0S§j Sig*i'^»j*fi^^"7V< 5/ ^ ^- KtcfcMt salt's 

A AMP_TX X = L B_AMP x ^ AAMP_RX x = L B_AMP x ^ 
15 (SG_AMP x-=-AAMP_SGx) = L B_AMP x X A AMP_S G x -r 
SG_AMPx"- (8) 

tfi;^SoT. 'fit@Il]^*(7)MlE{il0_HOS E I x=A0_RXx-A0_T 
Xti^t)$n. rr(I±ffi (5) iCiBiU: (7) StcDF^^^ftAi"^ 0_ 
HOSEIx= (SG_0 x-A 0_SGx) - ( L B_ 0 x + A 0 _S G x - 
20 SG_0 x) 

0_HO S EI X = 2 X S G_0 x-2XA0_SGx - LB_0 x-- (9) 
-15. »^lil»(^MHiSAMP_HOS E I x = AAMP_RXx-=-AAM 

P_TXxT-^t5^nSo Z.Z.X}l-^(D (6) S^^octr/ (8) 5^^{tAt-§i. 
25 AMP_HOSEIx= (S G_AMP x H- AAMP_S G x) 4- (LB_AM 
P x X AAMP_SGx-rSG_AMP x) }if^^o ^ h^L^Mz. 

AMP_HO S E I X = S G_AMP x X S G_AMP x -i- AAMP_S G x 
-=-AAMP SGx-=-LB AMPx--- (10) 
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r (D J; 9 ti:mm^m(DmiEm e _h o S e i x $5 J; l/Mi|ir^S]*(DffijEiiS a 
MP_Ho s E I X (Dff^tt, muiat. -fxi^v^\ Q> ^\^x.^xvy :^ 

\z-^^t.x(Dmm\t^m.mz.^^'y^mm%R^^^xjmm^mm-t. mw^m.(D 
\mm\z.m-mM^m\^^x=fm\-^-^n. ^^luis^i oo0;^^y i oom(dt 

immmm i ] 

1) o 

% (E13) ;5^^^tT$tL. ff-^j2^jft?l 0 0T:iQj;t/D/A3>-/-<-^ 1 0 1 /O^^ 

^:^^iiiiL. A/D3y/>-^ 1 0 6 4Bj;I/ff-^S{tl§l 0 0 RX§:it^tl^ 
25 (;^X:y7°S 3) o 

y'u±y^l 0 0«/i--7°/^y K^^f^LT^jtL/c:^t-^©fS:t@|11^4 

(xi: (3) ) io^mMimmmm (4) ) ^ti-ifei^t/t [¥iii2] {cj;i9 
»ttiuT^^y 1 0 0M(cf2tt-r5 i:^'Tyy's4) „ 
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(135) tmn^ti. mmit^m^^i 0 7f}^hmmit^tmm^n^ {y^fv 

7°S 5) o 

mt^f\^fz.-^mt^\t. SM-^SIt^- K-C- ^^\%W^\ ^iiiiit. A/D 
■=iV^<-^ 1 0 6*5i:mB-^^lt:|sl 0 ORi?§:jt$nS {'T.'Tv'f^ 6) „ 

(ss: (5) ) ^^-ammm^^ (6) ) 3fe{-ift0jLfc wiis] (^j;i9 

JIII4] ili ^{4t@0|g4(75MlE'(iIe_HOSE I x*5j:(:;ti*r^tl]*c7)MiEjilA 
MP_HOSE I x^H-^-t6 (^7"5/yS8)o 

[mm(Djfm2] 

20 El 6 (Dmmmm 1 © i 5 y ^ vx-m. s w-^^it^- k 

25 jf If -^(D-fitiSfeiiJo ctt/SgitisraitT^ff^^tT/ce o^t i)>^K. hti^o 
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S 1 4-3 1 6) o -^UT. '^^I ;iSi/c(tMff$ix6 (;^x:y7°S 1 7) o 
(;^X5/:rs 1 8) o 

xi^mmMWim(Dtm (;^X5/:^S2 i~s2 4) tm^^^ti. 

15 i;0^^j^lJSff$n-5^ (;^T ^^/T^S 2 0) . ^tl^Vl^nn^n 

S 2 5) o 

^'(Dimmm^ ^ ij^mm^W]m\^m-^ # . ^ lt ttj^tu (-*su i-S'j^ ^ nr v ^ 

^i^]*i;:£ov^■r. lu3zK(7) [^)ii4] i^iD. m@iII^»(75MHil0_HOS E 

I x*Dit/^ijii^»]»(DMiEjii:AMP_HOSE I x-^mW^tl^ (;^X:y7°S 
26) o 

25 imm(Dj^m 3 ] 

El 8 (D^moDmmmm 3 j; sMiEjisn-^M^^i-^ p -mxh6. 

So 
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5 HI 8 cDHJgtDf^ll 3 7°a-fe :yiM 0 0 J; 19 MHfitT^ff ^^l^^^^tB^ ^ 

S3 2) 0 ^(D'€. m6(DmM(Dj^Mi(D7.7'y^s2'^s8 tmzfuiimx-h^ 

y^T^i'T^S 3 3~S 3 9^5^ft$tLs :^X:y:/S 3 9^C^3V^r. ^ffjilS^ f , 
i-^t S ^mm^CDii [Ufeftjo i tJ<^(|iS'^S]*(D ^nm(7)MlE{il 0 _H O S 
10 E I X, AMP_HOSE I x;6S^ai$tl6o ^tB$tl/lmb©MiE^^itt^ ^ 
1 0 0Mf^cD7^-y>coH)f^(D|M^f::»iZi^K?) (^^x^'T^S 4 0) o 

s 3 9 ^mmLx. mitm&m f 2 i->^-r2){M[ii^*fc'it>'^'i'S'^»]»'^MiE 

0) o 

w CD J: 5 J-iilim Ji ^15: ^'^M L b fits HHsi^D J; t>*^i|is^«i»o^ t±J i E 
4 1) . 7°Dir-;/iM 0 0MiE{i:(Of+^^^T-t-§ (;^7^ :y 7"S 4 3 ) ^ 

20 immmm^] 
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$g»*3 i nm.^^^Wim(DmiEm.^^n^fi p h a*3 j; am vtir^o 

rr-C\ ^(DmtW\UWL¥ r e q J; '9 i^VU OCDft^^^ifJi^icSr F r e q_ 
h i g h t L. r(7)it^tMI«F r e q i !9 ^&V^ 1 0(D{-t^iijtJll«^ F r e 
q_l owt-rSo ^LT. lo©itSj^^SicT*&?)F r e q_h i g h-roS'J 

g hjoJ;rj^AMP_h i g h L. 5 1 ocDft^JiS^-CfeS F r e q_l o 

A_l o wioJ;U^AMP_ 1 ow^1-6o 

r i 5 i^}sb^ mtm^m^n-t^^'iEm P H A*5 J; UAM P 



If = Freq High - Freq Low 
af = Freq High - Freq 
bf = Freq - Freq Low 

PHA = (af * PHA low + bf * PHA high) / If 
AMP = (af * AMP low + bf * AMP high) / If 



Ell lit. :L(D^m(DmMmmD^^x.^^'^m^w-^m^fr^^y-^-mxh 

So 
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5 El 1 1 (7)^Jgc7)^^*J 5 -Vlt. y°a±y^l 0 0 {I J; 19 lljEjiffT^H-^IS^^^O^^g^ 

-r^~fe^;^T-y7°S 5 3-35 d^m^iJ^fls ^"ry-fS 5 9 i^*5V^-C3ljt/>°'7- 

10 AMP_HosE I x;as»ai$n^o ^aj$tifc:m^(7)MEffi«^ i o 

^^°!7-^^(D^^^f/^°l7-p2 id'^ML (>^7">;/:/S 6 2) . mm\^:^'ry':fS^ 

3~s 5 9^,#iiL-r. iilf/^y-P2 i^*j-r^{4tglHl$g»*5J;t>*^iiiI^»]*(7) 
15 MiEiiS^^ttit, p^^U 1 0 0M[^(Z)T-7VKDBff^(D|MJgc(::»3Atp (;^T>;/:/ 

S 6 0) o 

S6 1) . r/nir^'lM 0 OfiMlEfil^H-^^^T-rSo 

20 mm(Dmm e j 

Ell 2 it, ^cD|§P^(D|l5g(Dm^6i;iJ;'5MlE{a:it^M^^-r7o--|21Tfc 
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ill 2(Dmm(DMmQvi~±. mi i(Dmm(Djfm5\z.m:^x. mmcd^m 

Lfcik. mi o\:immLx9G\mmLfc\Hn^^:^mz.x.^m<Dmit^<'y-\^M 
■r^mmmwt!t!>^ri^o \f^nm^(DMcW-m^j::)jmiz.^^^x\mi o^mmLx 

mmmm 1 ] 

20 mi 3(^^ii(D?f^t|7Tii. T'Dir^/f-l 0 0 J; f9 MfH^^ff-^Pi^p^^ts^ 

S7 2) , $^>^CfJTM©3llffi/^°^7-p. (;^X5/7°S7 3) o 

mQ(DmMmmi(Dy^r-^y'fS 2~S S i^CMSF^^O>^7^>;/:/ 

S 7 4~S 8 0;^s^tT$tl. :y 8 0 ic^oV^T. f i 

AMP_HosE I xf)mih^i^^. ^m^ntiztih(DmiEimt^'ev i o o 
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3) . [Wl#{::;^X5/yS 7 4~;^7^:y^S 8 O^^igL. ^itm^mi ^^^XJ^ 

K^-tS (:^T5/ys 8 3) o 

s 7 4~s 8 o^mMLMffL. msm^mi2^^^i-f?>±^it^-^'^-x(^w\^ 

^1 t4 ?r mm-t ^ ^ y :7V- ^> 3 ^ -gjtg i ^ , 
20 [^Jfec7)?f^ft|8] 

Hi 4ft, ^(DmnomMmmsiz.x^^iEimiW-^^^^^i'y'^-mxh 

So 
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^l^ici^lljtL J: 5 i:-t2.3ll{tji^^^TX_F r e q i: ^ ©i^ftjUiS^T 
X_F r e q J; i^V^ 1 OcDft^izlftiillSiC^ F r e q_H i g h i {SV^ 1 

15 OCD{t^ii{fli«^F r e q_L o w t-rSo 

±tSF r e q_L o wT^c^sy^t-J; '9#^;txfditg[H]|5»i3J:r>'Sg*i^iii»(75 

ffilEjifi^^nmPHA 1 , AMP 1 b t. _bEF r e q_H i g h-CCO^'J^i- 

J; '9#^n^cf]lt@El51::joit/Mi|ig'^i]»(7)MlEiiS^PHA2, AMP 2 t-T^o 
fiM^-^xv owe r _L o w{::>^-rsjiigic;^fB]c^[^^M^f^ J; 19 . 

20 fM-tSill{tJlltSi5:TX_F r e qiC^f-rSMlEfifiPHAS, AMP 5(1. TIE 

igfflLJ; 9 ^-rS3l|{t/^y-J; t>SV^{t^ill{f^^°^7-P o we r_H 
i g \i\Z.n\.XWim^-)5^(OnW^'^-kW^-^^. ±fEF r e q_Low-e(D^iJ 
^J^i^)t#^ixfcflLta[H]|^»joJ:t/^i|>i'M4(7)MlEjit^PHA3 AMPS h 
25 L. ±12 F r e q_H i g h -eo^iJSf^ J; 19 #^iX/d4t@[H]^»:fc it/Jg*!^!*] 
*(DMjEiiS^PHA4, AMP4ir-rSc ^ J; 5 ^c^^#T'eP o w e r _H i 
gh{^>?t-r5Jil^i[^r^(7)[^^fM^t-J;i9. {M-r5i^ffljil^iScTX_F r e q 
i->ft-t^MlE{itPHA6, AMP ^\Vi!K'^(D^o\Z.i^^h^^o 
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[it6] 

If = Freq High - Freq Low 

af = Freq High - TX Freq 

bf = TX Freq - Freq Low 

PHA5 = (af * PHAl + bf * PHA2) /If 

AMPS = (af * AMPl + bf * AMP2) / If 

PHA6 = (af * PHA3 + bf * PHA4) /If 

AMP6 = (af * AMP3 + bf * AMP4) / If 

5 Power_Lo wT'CDSiJ^i- i '9 # P^tlfdSltS 0^**5 j;r>*^i|iS'^ll]»(Z)M 

lEfifi^PHAS, AMP 5 it. P owe r_H i g h-t?c7)^|iJ^}IJ;'9#^:h.5 

mmmMi6xmmuMmM(DmiEm^PHA6, AMP6^f5^{4=T-T:\ it 

fflUJ; 9 ti-^mity^'^-TX_P ow e r tC>^-r§MiEjilP H A, AMPfi^ 

10 [ic7] 

Ip = Power High - Power Low 
ap = Power High - TX Power 

bp = TX Power - Power Low 
PHA = (ap * PHA5 + bp * PHA6) / Ip 
AMP = (ap * AMP5 + bp * AMP6) / Ip 

mitw t mtm^ t (DrHi(DSi|is^ii]4(Dii;os^tij ^niiE^nxv ^5o l 
20 fc-^'^<^x. mm^n(D^^vy"iy—^^3>KmLxa. ±^(D^mM(Djfm(DX 
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oKmf^Lfz(DX\ !WWj:m'^iBim^mmm^~t^j:<mm^-^^m^mfiZx\ 
15 mm±.(D^mmm 
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ry'r-f- (10 4) 

5 it^(Dm^iBm\^mmTyTi-^^mir^mimm (102) ^^u^itm^ 

(1 0 5) 

mm^im^(Dxti\mmirmm^^ (103) 

mm\^^^mmir^um^^ doo) 
15 ^^MiE-r^MHiS^mm-r^i^^^^ (1 0 OH) t^m^s 

20 ^^t. 

tuE^ 1 cT^tf ^/^)^^fiiEii2 (Off ^g^^i^^-rs zt\^i^. mmmim^^m 
2 . mmm 2 (Dmn^m^-r^^mt. 
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15 mM2\mm(Dmumw:o 



20 5. tiji5ig^¥^{i. ttjiEm^c^siiimj^^^^^^siimf^rirf^^ai^nfctijiE 
ft 1 \ztm(DmMmn. 
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ryTi- (1 0 4) 

it^(Dm^itmzmmTyTi-^^m'r^mim^ (102) ^d^ti^im^ 

(1 0 5) 

m'^(Dmmm^^?^^'t^mmit^-^^^ do?) t. 
mB^im^(DAt)Kmmir^mm^!^ do 3) 

20 ^im\^'\^^Mm-r^mm^^ doo) ir. 

m^miE-r^miEimw-m'r^mw-^^ do oh) t^m^. 
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10 ry'ri- (10 4) 

iB^(Dm^im\mt^TyTi-^^mi-^mim^ (102) id^xj^^im^ 

(10 5) 

fjiE§miIISS(^A;^{c^M-tS^m¥S (10 3) 

^itmi^'i^^um-r^nm^^ doo) 

25 #S t . 
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t^^ts. mmmwio 

5 12. mmm2(D'\m^Wi^^i-^^^n. 

iirLxmm^imm^mMt6mtmmm^-\^^\:^mmmm^xn/^tzn 
mmmmm^m-^\B\mw-t^Lx^(D^mu^mBm5(Dmnt lt«i-s. it 
20 1 2 iLs^mcDrnmrnWo 

25 15. mtmw-^^n. mmmfi^^itm^m(omim^::t{^wm^ritcm 
tmmm^m-5\^^x\^nw^\^^^i^(Dmim&^comim'^i^tinmmniE 

41 



wo 00/60757 PCT/JPOO/01724 

fs*ii 1 1 i^tmommmmo 

15 mJlEM^gf^. TVJ-'f (10 4) {I-^(7)^i^{f0#lCtuf2Tyx-f ^* 

ffi-r?>3imiiis§ (10 2) ^x,-a^^\%m% do 5) i:. F;f^(DSM-^^is^ 

-f^mmt^^^^ (107) :¥^y:7V>-v^3:/B#(::. SfjlSi^itHISScoai 

ffi-^o^m^l^^t4^wf ^$yti#^ (10 0) <Jr^{i;t. tufE=^-t y 

-tii^C^{41^gIlll5ft^oJ;i>V^fcf«i|ig'^»]»(^M1-5mi(Z5tM^^ffi1-S 
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5 m%^% 2 off fg*3 J;r/tufem 3 (7)'lt$g^::S<5v^T. tulEa^jtHISSi ffjIB^ItlHl 
2 1. mj|E^2cotf$g^^ai-r^y^7^5/:/fi. 

15 mtm 5 off ^g^o^f^Mfi^ 4 (D\mi^\m'r^ z.t\LX^ m%m 2 cT^tt 

25 :y7^^. 
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10 Jii?j>:^M-r§;^7^5/^i:. 
7 llfEgtCO^?*, 

2 9. Bfr^c^SM-^^^^i-rSS^Pft-^IS^^ (10 7) 
20 tijfHte,^^(7)#.!r(l, T^X-t- (10 4) it^CDm^iBm^mt^T yy'i- 

^^^■t^rnim^ (10 2) ^xxj^^im^ do 5) ^-ry^^v-i^a 
\^mm-r^mm^^ do 3) tfjfs5^{t[Hisg(c:3^{tjt^^#^^^L;6^oti)te^ 
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3 0. fjiem2(Dtf$g^BtiS-t-5;^T:yy{i. 

ft*ii 3 0 \zum(Dijmo 
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20 6 l;i|EictD;^fe 
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FIG. 4 
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FIG. 6 
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